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1 . This international prellmmary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of ^sheets, including this cover sheet. 

H This report Is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the International application 

Certain observations on the international application 



Date of submission of the demand 
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Date of completion of this report 
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preliminary examining authority: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/03574 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-10 as originally filed 

Claims, No.: 

1-4 as received on 08/11/2001 with letter of 06/11/2001 

Drawings, sheets: 

1/1 6-1 6/1 6 as originally filed 



2. With regard to the language, all the elements marl<ed above were available or furnished to this Authority In the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the International application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority In written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form Is identical to the written sequence 
listing has been fumlshed. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims. Nos.: 
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□ the drawings. 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 
No: 

Yes: 
No: 



Claims 1 -4 
Claims 

Claims 
Claims 1-4 



Industrial applicability (lA) Yes: Claims 1 -4 

No: Claims 



2. Citations and explanations 
see separate sheet 



VI. Certain documents cited 

1 . Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

Vli. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following obsen/ations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following documents: 

D1: US-A-5 615 740 

D2: US-A-6 012 516 

D3: CA-A-2 236 047 

D4: US-A-5 704 437 

Re Item V 

Reasoned statement under Rule 66,2(a)(ii) with regard to novelty, inventive step 
or Industrial applicability; citations and explanations supporting such statement 

V-1 D1 which is considered the closest prior art discloses, as far as claim 1 can 

be understood (this goes In particular for the last 4 lines of said claim, see 
section VIII-1), the subject-matter of claim 1 as follows (the references in 
parentheses applying to this document): 

A downhole system (fig. 8, W) for locating equipment at required depth and 
orientation within a well bore (col. 4, 1. 15-17), the system comprising a 
portion of wellbore casing (10) having an inner surface in which a latch 
profile is defined (col. 6, I. 22-23); and downhole apparatus (102, 100) 
comprising a latch sub (100) for locating equipment (102) secured thereto at 
a required depth and orientation, the latch sub (100) comprising a body 
(housing of item 100) and a latching member (106) mounted on said body 
(housing of item 1 00) so as to be movable between a retracted position and 
an extended position (col. 6, I. 24-25), the latching member (106) projecting 
a greater radial distance from said body (housing of item 100) when in the 
extended position than when In the retracted position (fig. 12-14), wherein 
the latching member (106) is adapted to project into a latch profile (105) 
provided in said portion of wellbore casing (10) when In the extended 
position during use (col. 6. I. 25-29), and wherein a first portion (the first 
recess portion) of said latch profile (105) is adapted to be engaged by the 
latching member in such a way that, when pressed against said profile 
portion (105), the latching member (106) tends to slide along a well bore 
casing edge defining said profile portion so as to locate the latching member 
(106) in abutment with a further profile portion (the deepest part of recess 
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105) and thereby prevent further movement of the latch sub in the direction 
of pressing, the latching member (106) being further adapted to engage a 
portion of said profile (fig. 1 1) in such a way that, when pressed against said 
profile portion (105), the latching member (106) is moved towards the 
retracted position so as to pemriit movement of the downhole apparatus 
(100) past said latch profile (col. 7, 1. 62-66). 

The apparatus according to claim 1 , therefore differs with respect to D1 in 
that an anchor packer is secured to said latch sub for releasably fixing the 
depth and orientation of said latch sub relative to a wellbore. 

The apparatus according to claim 1 is therefore new and the claim meets the 
novelty requirements of Article 33(2) PCT. 

V-2 The distinguishing feature of claim 1 is related to the problem of how to 

further ensure that the position of the device located axially and rotationally 
in the casing is maintained. 

For initiating the drilling of deviated wells, D4 also teaches that a tool among 
other also comprising a whipstock should be located by means of a locating 
and orientation system (see for instance fig. 2) and that such a tool should 
additionally be secured by means of a packer system (col. 3, I. 51-52). 

The skilled man would therefore obviously include such a packer into the 
system of D1 in order to solve the problem resulting in claim 1 not being 
Inventive contrary to the requirement of Article 33(3) PCT. 

V-3 The features of dependent claims 2 and 3 merely represent straightfonvard 
possibilities from which the skilled person would select, in accordance with 
circumstances, without the exercise of Inventive skill, in order to solve the 
problem posed. Said claims do therefore not involve an inventive step 
(Article 33(3) PCT). 

V-4 Independent method claim 3 relates effectively to the same subject-matter 

as claim 1 . For analogous reasons, said claim does therefore also not 
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involve an inventive step. (Article 33(3) PCT). 

V- 5 The applicant is made aware of the fact that the text of D2 also seems to 

disclose a number of features of the claims even though D2 is not part of the 
prior art, see section VI. D3 however, which is a family document to D2 and 
which can be expected to disclose similar or identical subject-matter, is part 
of the prior art as defined in Rule 64.1 PCT. D3 could not. at the present 
time, be retrieved. 

Re Item VI 

Certain documents cited 

VI- 1 Certain published documents (Rule 70. 1 0) 

Document No.: Publication date: Filing date: Priority date: 

US-A-6 012 516 11.01.2000 05.09.1997 

D2 was filed before the filing date of the present application but published 
after said date, whereby the document Is not part of the prior art as defined 
in Rule 64.1 PCT. The attention of the applicant is however drawn to the fact 
that said document or a document corresponding to it, could be considered 
as part of the prior art, at least as far as novelty is concerned, in a possible 
national or regional phase. 

Re Item VII 

Certain defects in the international application 

VII-1 The independent claims are not In the two-part form In accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those fea- 
tures known in combination from D1 being placed in the preamble (Rule 
6.3(b)(i) PCT) and with the remaining features being included in the 
characterising part (Rule 6.3(b)(ii) PCT). 

^11-2 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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VII- 3 Contrary to the requirements of Rule 5.1 (a)(li) PCX, the relevant background 

art disclosed In D1 and D4 is not mentioned in the description, nor are these 
documents Identified therein. 

Re Item VIII 

Certain obsenfations on the international application 

VI II- 1 The features of claim 1 which are specified In the last four lines of said claim 

are not referred to in the description. Claim 1 is therefore not supported by 
the description as required by Article 6 PCT. 

VIII-2 It seems clear from the description that at least the feature of using shear 
pins is essential to the definition of the invention. Since none of the 
independent claims contain this feature it does not meet the requirement 
following from Article 6 PCT taken in combination with Rule 6.3(b) PCT that 
any independent claim must contain all the technical features essential to the 
definition of the invention. 
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Applicant's or agent's file reference 
NG/ARB/19729 


FOR FURTHER see Notification of Transmittal of InternationaJ Search Report 
ACTION PCT/ISA/220) as well as, where applicable, item 5 below. 


International application No. 
PCT/GB 00/03574 


International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

18/09/2000 16/09/1999 


SMITH INTERNATIONAL, INC. 



This InternationaJ Search Report consists of a total of 4 sheets. 

[X] It Is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report ^ 

^ StyfRClf 2?lTb)].™^' ™" °" *^ "^"^ °' ^ °' ''"«™«°nal application furnished to this 

Siut^";; z"^^:,'^:^^:^^^^"^'^ "^^'^ •"^^'"^'^ ^pp^-"-. ""—i search 

Q contained in the international application In written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

ftlmSS"*"' mfonnation recorded In computer readable form Is identical to the written sequence listing has been 



□ 
□ 
□ 
□ 

□ 



□ 

Certain claims were found unsearchable (See Box I). 
Q Unity of Invenb'on is lacking (see Box II). 



4. With regard to the title, 

nn the text is approved as submitted by the applicant 

Q the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

I I text is approved as submitted by the applicant. 

H IlllS onf estaljlished, according to Rule 38.2(b), by this Authority as it appears in Box III The aoDlicanl mav 
^ within one month from the date of mailing of this international search report, subffi wmments to this AtTthoSty ^' 

The figure of the drawings to be published with the abstract is Figure No. ^ 

m as suggested by the applicant q ^^^^^^ 

I I because the applicant failed to suggest a figure. 

Q because this figure better characterizes the invention. 
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Box III TEXT OF THE ABSTRACT (Continuation of item 5 of ttie first sheet) 



Downhole apparatus for locatring equipment in a required depth and orientation 
within a well bore, the apparatus comprising a body and a latching member 
mounted on said body so as to be movable between a retracted position and 
an extended position, wherein the latching member is adapted to protect into 
a latch profile provided in a casing of a well bore when in the extended 
position in such a way that it tends to slide along a well bore casing 
profile portion so as to locate the latching member centrally before 
preventing movement of the dowhole apparatus in the direction of pressing, 
the latching member being yet further adapted to engage a second portion 
of said profile in such a way that, when pressed against it, the latching 
member is moved towards the retracted position so as to permit movement of 
the downhole apparatus past said latch profile. 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 E21B7/06 E21B23/00 E21B23/01 



According to Inlernalional Patent Classitication (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum ctocumentation searched (classification system tollowed by classification symbote) 

IPC 7 E21B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



P,X 

X 
A 



US 5 615 740 A (COMEAU LAURIER E ET AL) 

I April 1997 (1997-04-01) 
column 6, line 22 - line 50 
column 8, line 16 - line 41 

US 6 012 516 A (BRUNEI CHARLES G) 

II January 2000 (2000-01-11) 
column 4, line 43 - line 61 

column 6, line 65 -column 7, line 46 
& CA 2 236 047 A (BEGGS STEVEN; GEORGE 
GRANT E (CA)) 5 March 1999 (1999-03-05) 

US 5 704 437 A (MURRAY JAMES W) 
6 January 1998 (1998-01-06) 
column 8, line 11 - line 40 
column 8, line 63 -column 9, line 8 

-/-- 



1-3 

1,2 

1,2 
1-3 



I X I Further documents are listed in the continuation of box C. 



El 



Patent family members are listed in annex. 



' Special categories of cited documents : 

A" document defining the general state of the art which is not 
considered to be of particular relevance 

'E* earlier document but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 

other means 

P* docunrjent published prior to the Intemational filing date but 
later than the priority date claimed 



'T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination t}eing obvious to a person skilled 
in the art. 

'&* document member of the same patent family 
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Date of mailing of the international search report 
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NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 
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THE INTERNATIONAL PRELIMINARY 
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IMPORTANT NOTIFICATION 


International application No. 
PCT/GBOO/03574 


International filing date (day/month/year) 
18/09/2000 


Priority date (day/month/year) 
16/09/1999 


Applicant 

SMITH INTERNATIONAL, INC. 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, If any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later In some Offices) (Article 
39(1 )) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 



For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and marling address of the IPEA/ 



European Patent Office 
O-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Goenechea Olmos, A 

Tel.+49 89 2399-2664 
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Applicant's or agent's file reference 
NG/ARB/19729 


cr\a CI iDTu CD a /^Tir\M ®®® Notification of Transmittal of Intemational 

FOR FURTHER ACTION Preliminary Examination Report (Form PCT/lPEA/416) 


International application No. 

PCT/GBOO/03574 


Intemational filing date (day/monWyear) 

1 8/09/2000 


Priority date (day/month/year) 
16/09/1999 


International Patent Classification (IPC) or national classification and IPC 
E21B7/06 


Applicant 






SMITH INTERNATiONAU INC. 







1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

® This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 



3. This report contains indications relating to the following items: 
I ^ Basis of the report 



II 


□ 


Priority 


ill 


□ 


Non>establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of Invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 




Certain documents cited 


VII 




Certain defects In the international application 


VIII 


El 


Certain observations on the international application 



Date of submission of Hie demand 
06/04/2001 


Date of completion of this report 
27.11.2001 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

/flj) D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer .^-ssx-^ 
Str mmen, H (f )) 

Telephone No. +49 89 2399 7345 \..«w^ 



Form PCT/lPEA/409 (cover sheet) (January 1994) 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-10 as originally filed 

Claims, No.: 

1-4 as received on 08/11/2001 with letter of 06/11/2001 

Drawings, sheets: 

1/1 6-1 6/1 6 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international prellminaf7 examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed In the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is Identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims. Nos.: 
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□ the drawings, sheets: 



5. □ This report has been established as If (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 
Inventive step (IS) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



Industrial applicability (lA) Yes: Claims 

No: Claims 



2. Citations and explanations 
see separate sheet 



Vl. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Vlli. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following documents: 

D1: US-A-5 615 740 

D2: US-A-6 012 516 

D3: CA-A-2 236 047 

D4: US-A-5 704 437 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

V-1 D1 which is considered the closest prior art discloses, as far as claim 1 can 

be understood (this goes in particular for the last 4 lines of said claim, see 
section VIII-1), the subject-matter of claim 1 as follows (the references in 
parentheses applying to this document): 

A downhole system (fig. 8, W) for locating equipment at required depth and 
orientation within a well bore (col. 4, I. 15-17), the system comprising a 
portion of wellbore casing (10) having an inner surface in which a latch 
profile is defined (col. 6, I. 22-23); and downhole apparatus (102, 100) 
comprising a latch sub (100) for locating equipment (102) secured thereto at 
a required depth and orientation, the latch sub (100) comprising a body 
(housing of item 100) and a latching member (106) mounted on said body 
(housing of Item 1 00) so as to be movable between a retracted position and 
an extended position (col. 6, 1. 24-25), the latching member (106) projecting 
a greater radial distance from said body (housing of item 100) when in the 
extended position than when in the retracted position (fig. 12-14), wherein 
the latching member (106) Is adapted to project into a latch profile (105) 
provided in said portion of wellbore casing (10) when in the extended 
position during use (col. 6, I. 25-29), and wherein a first portion (the first 
recess portion) of said latch profile (105) is adapted to be engaged by the 
latching member in such a way that, when pressed against said profile 
portion (105), the latching member (106) tends to slide along a well bore 
casing edge defining said profile portion so as to locate the latching member 
(106) in abutment with a further profile portion (the deepest part of recess 
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105) and thereby prevent further movement of the latch sub in the direction 
of pressing, the latching member (106) being further adapted to engage a 
portion of said profile (fig. 1 1) in such a way that, when pressed against said 
profile portion (105), the latching member (106) is moved towards the 
retracted position so as to pennit movement of the downhoie apparatus 
(100) past said latch profile (col. 7, 1. 62-66). 

The apparatus according to claim 1 , therefore differs with respect to D1 in 
that an anchor packer is secured to said latch sub for releasably fixing the 
depth and orientation of said latch sub relative to a wellbore. 

The apparatus according to claim 1 is therefore new and the claim meets the 
novelty requirements of Article 33(2) PCT. 

V-2 The distinguishing feature of claim 1 is related to the problem of how to 

further ensure that the position of the device located axially and rotationally 
in the casing is maintained. 

For initiating the drilling of deviated wells, D4 also teaches that a tool among 
other also comprising a whipstock should be located by means of a locating 
and orientation system (see for instance fig. 2) and that such a tool should 
additionally be secured by means of a packer system (col. 3, I. 51-52). 

The skilled man would therefore obviously include such a packer into the 
system of D1 in order to solve the problem resulting in claim 1 not being 
inventive contrary to the requirement of Article 33(3) PCT. 

V-3 The features of dependent claims 2 and 3 merely represent straightfonA^ard 

possibilities from which the skilled person would select, in accordance with 
circumstances, without the exercise of inventive skill, in order to solve the 
problem posed. Said claims do therefore not involve an inventive step 
(Article 33(3) PCT). 

V-4 Independent method claim 3 relates effectively to the same subject-matter 

as claim 1 . For analogous reasons, said claim does therefore also not 
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involve an inventive step. (Article 33(3) PCT). 

V- 5 The applicant is made aware of the fact that the text of D2 also seems to 

disclose a number of features of the claims even though D2 is not part of the 
prior art, see section VI. D3 however, which is a family document to D2 and 
which can be expected to disclose similar or identical subject-matter, is part 
of the prior art as defined in Rule 64.1 PCT. D3 could not, at the present 
time, be retrieved. 

Re Item VI 

Certain documents cited 

VI- 1 Certain published documents (Rule 70.10) 

Document No.: Publication date: Filing date: Priority date: 

US-A-6 012 516 11.01.2000 05.09.1997 

D2 was filed before the filing date of the present application but published 
after said date, whereby the document Is not part of the prior art as defined 
in Rule 64.1 PCT. The attention of the applicant is however drawn to the fact 
that said document or a document corresponding to it, could be considered 
as part of the prior art, at least as far as novelty is concerned, in a possible 
national or regional phase. 

Re Item VII 

Certain defects in the international application 

VI 1-1 The independent claims are not In the two-part form in accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those fea- 
tures known in combination from D1 being placed in the preamble (Rule 
6.3(b)(i) PCT) and with the remaining features being included in the 
characterising part (Rule 6.3(b)(ii) PCT). 

^11-2 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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VII- 3 Contrary to the requirements of Rule 5.1 (a)((i) PCT. the relevant background 

art disclosed in D1 and D4 is not mentioned in the description, nor are these 
documents identified therein. 

Re item Vlll 

Certain observations on the international application 

VIII- 1 The features of claim 1 which are specified In the last four lines of said claim 

are not referred to in the description. Claim 1 Is therefore not supported by 
the description as required by Article 6 PCT. 

VIII-2 It seems clear from the description that at least the feature of using shear 
pins is essential to the definition of the invention. Since none of the 
independent claims contain this feature it does not meet the requirement 
following from Article 6 PCT taken in combination with Rule 6.3(b) PCT that 
any independent claim must contain all the technical features essential to the 
definition of the invention. 
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CLAIMS: 

^ • ^ downhole system for locating and fixing equipment at required depth 

and orientation within a wellbore, the system comprising a portion of well bore casing 
having an inner surface in which a latch profile is defined; and downhole apparatus 
comprising a latch sub for locating equipment secured thereto at a required depth and 
orientation, and an anchor packer secured to said latch sub for releasably fixing the 
depth and orientation of said latch sub relative to a well bore, the latch sub comprising 
a body and a latching member mounted on said body so as to be movable between a 
retracted position and an extended position, the latching member projecting a greater 
radical distance from said body when in the extended position than when in the 
retracted position, wherein the latching member is adapted to project into said latch 
profile provided in said portion of well bore casing when in the extended position 
during use and wherein a first portion of said latch profile is adapted to be engaged by 
the latching member in such a way that, when pressed against said profile portion, the 
latching member tends to slide along a well bore casing edge defining said profile 
portion so as to locate the latching member in abutment with a further profile portion 
and tiiereby prevent further movement of the latch sub in the direction of pressing, the 
latching member being further adapted to engage a portion of said profile in such a 
way that, when pressed against said profile portion, the latching member is moved 
towards the retracted position so as to permit movement of the downhole apparatus 
past said latch profile. 

2- A downhole system as claimed in claim 1, wherein a downhole portion 

of said latch profile is of a V-shape. 

^' A downhole system as claimed in claim 1 or 2, wherein said anchor 

packer is a weight set anchor packer. 

4, A method of positioning downhole equipment within a well bore, the 

method comprising the steps of providing a latch profile in the wall of the well bore or 
well bore casing; determining the position and orientation of said latch profile; 
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making up a string comprising an anchor packer and equipment to be positioned 
within the well bore, said equipment being fixed relative to a latch member for 
locating in said latch profile and said equipment being positioned and orientated 
relative to the latch member in view of said determination so as to ensure a desired 
position and orientation of said equipment is achieved in the well bore when the latch 
member is located in said latch profile; runnmg the string downhole; locating the 
latch member in said latch profile; sliding the latch member along an edge of said 
latch profile until a portion of said latch profile stops said sliding movement; and 
setting said anchor packer. 
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^ (54) Title: DOWNHOLE LATCH ASSEMBLY AND METHOD OF USING THE SAME 

(57) Abstract: Downhole apparatus for locating equipment in a required depth and 
orientation within a weU bote, the ^aratus comprising a body and a latching mem- 
ber mounted on said body so as to be movable between a retracted position and an 
extended position, wherein die latdxing member is adapted to project into a latch 
profile provided in a casing of a weU bore when in the extended position in such a 
way that it tends to slide along a well bore casing px)file portion so as to locate the 
latching member centrally before preventing movement of the downhole apparatus 
in the direction of pressing, the latching member being yet further arfapt'^d to en- 
gage a second portion of said profile in such a way that, when pressed against it, the 
latching member is moved towards the retracted position so as to permit movemem 
of the downhole a[^>anuus past said latdi profile. 
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DO WNHOLE LATCH ASSEMBT.Y AND METHOD OF USING TRF R ATVyn? 

The present invention relates to a method and apparatus for use in 
downhoie oil and gas drilling operations and, particularly, but not exclusively, to a 
method and apparatus for locating downhoie equipment in a required orientation and at 
a required depth within a borehole. 

Embodiments of the present invention will now be described with reference 
to the accompanying drawings, in which: 

FIGURE 1 shows an assembly of a whipstock I, hinge connector 2 and 
latch 3 for running into a well bore casing provided with a latch coupling 4 provided with 
a latch profile 5, wherein the assembly is in accordance with the present invention; 

FIGURE 2 shows a partial cross-section view of a well bore casing 6 
provided with a latch coupling 4; 

FIGURE 3 shows the assembly of Figure 1 being rung into the well bore 
casing 6 of Figure 2; 

FIGURE 4 shows the latch 3 having being tripped within die well bore 

casing 6; 

FIGURE 5 shows the assembly having being pulled up-hole so that the 
latch 3 is biased into the latch profile 5 so as to prevent further up-hole movement of the 
assembly and thereby position the assembly at a required depth and orientation; 

FIGURE 6 shows a subsequent lateral bore hole drilling operation with the 
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whipstock 1 having being correctly positioned by virtue of the latch 3 locating in the latch 
profile 5; 

FIGURE 7 is a cross-section view of a hydraulically set retrievable 
whipstock packer for use in conjunction with a latch, wherein slips 12 of the packer are 
located up-hole of the packer element J; 

FIGURES 8, 9 and 10 show details A, B and C of Figure 7; 
FIGURE 1 1 shows schematically the packer of Figure 7 arranged with the 
whipstock 1, hinge connector 2 and latch 3 shown in Figure 1; 

FIGURE 12 shows schematically the whipstock 1 and hinge connector 2 
of Figure 1 connected to an integral packer/latch assembly, wherein the packer element 
is located up-hole of the slips; 

FIGURE 13 shows a cross-sectional view of a mechanically settable 
integral packer/latch assembly for use in the arrangement shown in Figure 12; 

FIGURES 14-17 show the integral packer/latch assembly of Figure 13 
being run in hole and latching into a latch profile; 

FIGURE 18 shows a cross-sectional view of a hydraulically settable 
integral packer/latch assembly for use in the arrangement shown in Figure 1 2; and 

FIGURES 19-22 show the integral packer/latch assembly of Figure 13 
being run in hole and latching into a latch profile. 

The apparatus of the present invention was originally devised for the 
second lateral leg in a seven leg multilateral well where leg one has been drilled out of 
the shoe, and where the latch coupling (provided with a latch profile for receiving a latch) 
will form a reference point in the liner/casing. It is proposed that 7" liner is run and 
suspended off bottom in 8/2" hole with the lower end cemented around the shoe. Close 
to the bottom of the liner a T latch coupling is installed, if necessary with a biased edge 
for re-entry purposes. The plan is to use the latch and coupling in conjunction with a 
hydraulic (or mechanical) set retrievable packer to isolate the lower bore from losses. In 
this application of the system, trials of entry and re-entry of the latch into the latch profile 
will be perfonmed. 

Once the liner has been run and set with the first leg drilled, it will be 
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necessaiy to jet the profile in the latch coupling clean. It is proposed the jetting operation 
will be combined with a survey run which would eliminate the need to run our hydraulic 
swivel allowing us to independently orientate the whip relative to the coupling 
orientation. (If the latch did not have any orientation profile, we could use the hydraulic 
swivel). To enable this test, we plan to attempt to latch into the profile before jetting to 
determine the criticality of the operation, and then to disengage, jet the profile clean, re- 
engage, survey and come out of hole. In the event that we engage, it may not' be 
necessary to jet the profile, however this should be done as a matter of couree and due 
consideration given to whether it is safe to eliminate the jet run. Should more than one 
latch coupling be installed, surveys can be taken consecutively as the string is pulled out 
of hole. Note that all the coupling profiles are identical and the same latch assembly can 
be used for this purpose. 

■nie proposed bottom hole assembly for this phase of the operation would 

be: 

Orienting Latch Assembly 

ACC Tool 

Drill Pipe Spacer 

MCBPV 

NMDC 

MWD 

The latch could be hydraulically configured to operate at depth in response 
to the pressure drop across the ACC tool before survey. The bypass valve would be 
closed to enable this feature to be activated. A survey would be possible at this time too, 
noting of course that the latch would have been scribed to the MWD of&et However thii 
system application requires that we need to isolate the well bore, therefore it is desirable 
that the latch is mechanical, and is tripped on surface before running in hole. TTiere will 
not be a bottom to activate the system down hole. 

Assuming that the wash, latch and survey operation has been completed 
satisfactorily, the next phase of the operation is to run the latch and a whipstock with 
milling assembly pre-configured to suit the coupling orientation. The milling assembly 
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will have the torque through shear bolt design and horse shoe adapter on the head. The 
hydraulic retrievable packer will have a lower connection to allow it to interface with the 
latch sub. Conflict of setting pressure for the packer and tripping pressure for the latch 
will be manifested at this point. Hydraulically, we need to activate the latch down hole 
independently of the packer without pre-setting the packer before we are engaged in the 
latch profile. To eliminate the possibility of a mis-run we should. there fore consider that 
the latch is mechanically activated on surface, and spring biased in the engaged position 
to allow down hole orientation and engagement. We therefore need to rotate through the 
latch coupling and reciprocate if we do not have a biased edge to cam the assembly round. 
Alternatively, we have a biased edge, pass through the coupling and pull back to engage. 

To this end, we have a proven shear bolt system as described with the horse 
shoe above. The latch dog system will be able to cope with frictional contact down hole, 
and the only other area for concern would be to ensure that drilling solids or other debris 
lying on the low side of the well bore will not compromise the latch activation. 

The proposed bottom hole assembly for this phase of the operation would 

be: 

Orienting Latch Assembly 

Hydraulic Retrievable Packstock Assembly 

Trackmaster Mill 

Running Tool 

Mil Pipe Flex Joint 

MCBPV 

NMDC 

MWD 

Once the window has been milled, and the lateral drilled, the assembly will 
be retrieved in the normal fashion, utilising the hook, and a re-entry run established using 
another whipstock or deflector system. The mill/running tool will be used to confirm exit 
of the window. The system will be recovered to surface and the subsequent operations 
will continue in the normal method using the retrievable packstock system. 

The proposed hole assembly for this phase of the operation would be: 
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Orienting Latch Assembly 

Whipstock or deflector 

Trackmaster Mill 

Drill Pipe Flex Joint 

NMDC 

MWD 

System requirements may be refined to drop out equipment as and when 
confidence of the operation is established. 

Subject to the success of the system it is understood consideration will be 
given to utilising more latch couplings in the wells. 

Other points of note for implementation of the system: 
The wiper plug necessary for the cementing operation has to be a dual 
wiper, with sufficient space out between the wipers to ensure the wipers straddle the latch 
profile and that they get pumped across without pressure loss and subsequent fluid 
bypass. This is especially important with regard to the latch incoq^orating the biased 
edge. If no biased edge is utilised, the need for two wipere is eliminated. 

The latch coupling is IW OD with the equivalent casing weight ID, so for 
7" 23# = 6.375" ID. 

The latch coupling length with biased edge will be about 8ft, and without 
biased edge, 4ft, note these lengths may vary. 

The latch coupling material yield strength will be 80,000psi (L80 
equivalent), and connections will be LTC. 

Further consideration is necessary with regard to the use of composite 
casing joints versus steel joints and drilling out using the PDC drill ahead system. 

With regard to Figures 11 and 12, both systems are hydraulically activated 
in principle, however limitations in setting pressures/sequences mean that the latch cannot 
be activated independently of the packer - when the bypass valve closes, the string 
pressures up, virtually uncontrollably and both tools would set, the packer setting would 
prevent us fixrni engaging the latch and in actual fact, the latch with element on its own, 
would suffer similar problems without some significant sequencing device to ensure the 
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pack off stayed relaxed until we need it activated. 

The need for the element to be actuated (since we do not actually need the 
anchor/packer slip element) is to isolate the lower leg from losses. 

The sequence of operation would therefore be to orient the system with 
MWD circulating the string through the BPV. Then close the BP V to pressure the string 
and activate the latch. Engage the latch in the coupling. Check orientation if required, 
this would need the BPV to be cycled open to circulate for MWD survey, close again and 
set pack off element. Naturally a second survey is not necessary, and once the latch is 
engaged, the pack off element can be set. 

The following section relates to the lalch which engages a profile downhole 
and which is run in conjunction with a hydraulically set pack-off assembly (see Figures 
18 to 22). It is to be noted that the latch system can also be set mechanically as well as 
hydraulically, thoiigh this system description only covers the hydraulic activation of the 
pack-off assembly. The pack-off assembly you will note has slips and lock ring to retain 
the whole latch assembly, including the locator in its profile whilst the system is being 
unset and released for recovery up hole. The latch locator is run and set in its profile in 
by pulling it back through the profile such that it may cam (orient) itself with a known 
amount of overpull as the dog is biased by springs, subject to the profile it may have a 
surface indicator which comprises a bar or gate prior to entry into the profile proper, 
which gives a preliminary indication of depth location, once in the profile the normal 
method of confinnlng location is to set down weight. No movement down with a 
significant amount of weight is the method of confirming location, to pass through a 
profile if inadvertently located would require picking up through it, rotating a few degrees 
to misalign the components and then go down. Usually this is not necessary. Once 
located in the profile with the nominal overpull, which may be of the order of 200001bs, 
(variable), the set down weight would be up to lOOOOOIbs subject to design loads. This 
allows a whipstock to be located and sheared off in a downward direction, upward will 
release from the locator, and the window milled accordingly. The system can transmit 
torsional loads as well. The locator on any of the systems does not inconx)rate a packer 
or pack off element, and to protect the well bore from cuttings, and fluid losses to the 
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fomiation below, indeed, to protect the latch assembly from debris will require some fonn 
of barrier. The barriers to date are usually cup type with fluid bypass areas, through or 
around which do not totally close off the annular area in the casing. As is consistent with 
our theme of whipstock technology, we can therefore hydraulically set the pack-off 
system as described below. 

1. Once the latch has engaged and weight set dawn to ensure proper 
engagement, the packer can be set by applying pressure. (NPT plug in bottom of 
mandrel). The piston will move down engage the lock ring housing and shear the top 
shear screw. The piston will continue to move down and set the element. 

2. The second shear screws will then shear, moving the upper cone 
underneath the slips forcing them out of the cage. The slips will rid up the lower cone 
and bite into the casing. The packer is now set and will remain so due to the lock ring on 
the mandrel. Note, the element can be set after the slips are energised. 

3. When it is time to retrieve the assembly, pick up and shear the lower 
screws. This will close the gap between the key and the shoulder on the key slot on the 
mandrel. 

4. Continue to pick up and the lock ring housing will be lifted up which will 
allow the element to collapse. 

5. The shoulder on the mandrel will then contact the internal shoulder in the 
packer sleeve. This will pull the upper cone from underneath the slips which will now 
collapse into the cage. 

6. The assembly will continue to be picked up until overpull is achieved to 
snap the latch dog from the profile. 

Intemal shoulder on the lower cone will allow weight down on the mandrel when mnning 
in hole which will stop premature shearing of screws. Also spline between the lower 
cone and the mandrel throughout the mnning and retrieving sequence which will maintain 
orientation. 

The mechanical set version (see Figure 1 3 to 1 7) can be set as follows: 
^ • Again the assembly is latched into the profile. 

2. Weight is then set dovm on the top sub which will shear the first set of 
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screws. 

3. The second set will shear releasing the upper cone which will slide 
underneath the slips, pushing them out of the cage and into the casing. 

4. The screws between the lock ring housing and the packer sleeve will shear 
next and this will then compress the pack-ofF element. The packer is now set and again 
remains so due to the lock ring on the mandrel. 

5. When it comes to releasing the packer, pick-up and shear out the screws 
between the mandrel and the lower cone. 

6. The top sub, lock ring housing, lock ring and mandrel will be picked up at 
this stage allowing the element to collapse. 

7. The shoulder on the mandrel will then contact the inner shoulder on the 
packer sleeve. This vnll pick up the packer sleeve and the upper cone which will move 
upwards from underneath the slips allowing them to collapse. 

8. The shoulder on the upper cone will contact the shoulder on the slip cage 
and the assembly will move up until the retrieving ring contacts the shoulder on the lower 
cone. 

9. This will now allow to pickup until there is enough force to collapse the 
dog in the larch to pull the assembly out of the profile. 

The mechanical set version performs the same task, but obviously is more sensitive to the 
loads implied to the locator assembly when passing through couplings (profile subs), and 
therefore there is a need to stage the shear loads such that the locator engagement is 
confirmed, the pack-off system is set and finally the milling assembly is sheared off the 
whipstock to enable a window to be cut, the system including whipstock in both cases 
may be run independently of the whipstock if so desired. 
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Notes regarding Figures 7, 8, 9 and 10 
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CLAIMS : 

1. Downhole apparatus for locating equipment in a required depth and 

orientation within a well bore, the apparatus comprising a body and a latching member 
mounted on said body so as to be movable between a retracted position and an extended 
position, the latching member projecting a greater distance from said body when in the 
extended position than when in the retracted position, wherein the latching member is 
adapted to project into a latch profile provided in a casing of a well bore when in the 
extended position during use and is further adapted to engage with a first portion of said 
profile in such a way that, when pressed against said profile portion, the latch member 
tends to slide along a well bore casing edge defining said profile portion so as to locate 
the latching member centrally in said profile portion before preventing movement of the 
downhole apparatus in the direction of pressing, the latching member being yet further 
adapted to engage a second portion of said profile in such a way that, when pressed 
against said second profile portion, the latching member is moved towards the retracted 
position so as to permit movement of the downhole apparatus past said latch profile. 

2. Downhole ^paratus as claimed in claim I, wherein the apparatus 
comprises an anchor packer for fixing equipment in the required depth and orientation 
within the well bore. 

3. A method of positioning downhole equipment within a well bore, the 
method comprising the steps of providing a latch profile in the wall of the well bore or 
well bore casing; locating a latch member in said latch profile; determining the position 
and orientation of said latch profile; and making up a spring comprising equipment to be 
positioned within the well bore, said equipment being fixed relative to a latch member for 
locating in said latch profile and said equipment being positioned and orientated in view 
of said determination so as to ensure a desired position and orientation of said equipment 
is achieved in the well bore when the latch member is located in said latch profile. 
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